Development and characterization of a lung-protective method of bone marrow transplantation in the mouse.
Allogeneic bone marrow transplantation is a common method used to study the contribution of myeloid and lymphoid cell populations in murine models of disease. The method requires lethal doses of radiation to ablate the bone marrow. Unintended consequences of radiation include organ injury and inflammatory cell activation. The goal of our study was to determine the degree to which bone marrow transplantation alters lungs and to develop a system to protect the lungs during radiation. C57BL/6 mice were subjected to total body irradiation with 900cGy and then transplanted with bone marrow from green fluorescent protein (GFP) expressing mice. Resultant chimeras exhibited a significant decline in alveolar macrophage numbers within 72h, modest influx of neutrophils in the lungs at 14days, and repopulation of the lungs by alveolar macrophages of bone marrow origin by 28days. Neutrophil influx and alveolar macrophage turnover were prevented when 1cm thick lead shields were used to protect the lungs during radiation, such that 8weeks after transplantation less than 30% of alveolar macrophages were of donor origin. Lung-shielded mice achieved a high level of bone marrow engraftment with greater than 95% of circulating leukocytes expressing GFP. In addition, their response to intratracheal lipopolysaccharide was similar to non-transplanted mice. We describe a model whereby lead shields protect resident cell populations in the lungs from radiation during bone marrow transplantation but permit full bone marrow engraftment. This system may be applicable to other organ systems in which protection from radiation during bone marrow transplantation is desired.